ofsde Processing for Bld OBl

Overview

of sde processes real tine data fromthe Inform x database and
outputs a file for use by the OFS batchpst process. Types of
processi ng performed by of sde include transformng PC data into
PP val ues, changing two character SHEF pe types into OFS types,
station id translation based on SHEF source code and checki ng end
ti mes against a wi ndow around 12z for PP24 data. It is submtted
via the cron between 2 and 5 tinmes per hour.

For nore information about the batchpst process, see the
docunentation in the NWSRFS Users Manual Chap VI p 4. 3-1.

New for Bld OBl

- changed pc2pp logic to include only PC data for given

type/ source - previously included all PC data regardl ess of
type/ source - problemreported by APRFC

- when attenpting to get record from OFSDat at Trans table - if
record not found in table, then print nessage to | og and do NOT
process data record (previously, if record in table was not
found, data record was processed and witten to vl 2v5. buf with
OFS pe bl ank)

New for Bld 5.2.2
- new functionality to change obs tines within a w ndow around
12z for observed RRS data
- new . Apps_defaults token ofsde rrstine_check to turn on above
ti me check

New for Bld 5.2.1

- execut able noved to

[ awi ps/ hydr oapps/ rfc/ nwsrfs/of sde/ bi n/ RELEASE

- script moved to .../ nwsrfs/ofs/scripts dir

- log files noved to .../ nwsrfs/ofs/output/ofsde_ | ogs

- added print of operating system (Linux or HP-UX) to | og
- Linux version of executable created

New for Bld 5.1.2

- changed to store data from of sdatatrans and of sstntrans tables
first tinme referenced and then reuse

added check on shef_procobs token before processi ng ProcVal ue
tabl e records

changed processing of PC data to read through records tw ce -
first tinme to count records for nmalloc, second tinme for
storing date/tinme and val ue

removed gqc check on forecast data (qc check on this data now
bei ng done in shefdecode)

shef decode has been changed to insert a postingtinme for each



record which is the actual tinme the record was posted to the
dat abase - previously, the same postingtinme was used for al
records in a SHEF product - this was causing sone records to
be m ssed when conparing postingtine with the tinme of |ast
of sde run

- a problemin RFCW de- MPE has been fixed which caused precip

val ues updated fromthe MPE GU to be witten to the

curprecip table with incorrect units

New for Bld 5.1.1

- replaced use of views for retrieving data with a search in
IngestFilter table resulting in much faster retrieval tines

- renoved update of processed code field

- . Apps_defaults token ofsde_output _dir renamed ofsde |og dir

New for Bld 5.0

- new pe table, GateDam added

- repl aced LocRangeCheck and Def aul t RangeCheck tables with
LocDataLimts and DataLimts tables

Outline

(1) Open log file and vl 2v5. buf file

(2) Read paraneters from.Apps_defaults file

(3) Open dat abase

(4) Set isolation level to dirty read

(6) Query the PerflLog table to find the |ast ofsde run tine

(7) Get all records fromCurPrecip table in linked list formwth
posting tinme later than | ast ofsde run tine
(records are ordered by pe,lid,datetine)

For all records found:
(a) Check IngestFilter table for ofs_input val ue
(b) If ofs_input = “T" then

(c) If record has sane id as previous record AND
obstine is wthin same 12z - 12z period as
previ ous record AND pe="PC’, then
(d) Take next record
El se
(e) Get OFS data type and forward/ backward
wi ndow from the OFSDat aTrans tabl e
(f) Process record
End if



End I f

(8) Get all records from Tenperature table in linked |ist form
with posting tinme later than [ast ofsde run tine

For all records found:

(a) Check IngestFilter table for ofs_input val ue
(b) If ofs_input = *“T" then

(c) Get OFS data type from OFSDat aTrans table
(d) Process record

End if

(9) Get all records fromHeight table in linked list formwth
posting tinme later than | ast ofsde run tine
(sane for Discharge, Snow, |Ice, Misture, Lake, G ound,
Gat eDam t abl es)

For all records found:
(a) Check IngestFilter table for ofs_input val ue
(b) If ofs_input = “T" then

(c) Get OFS data type from OFSDat aTrans table
(d) Process record

End if

(10) Get all records from Evaporation table in linked list form
with posting tinme later than [ast ofsde run tine
(sanme for Radiation, Agricultural, YUni que tables)

For all records found:
(a) Check IngestFilter table for ofs_input value
(b) If ofs_input = “T" then

(c) Get OFS data type from OFSDat aTrans table
(d) Process record

End if

(11) Get all records fromProcValue table in linked list form
with posting tine later than |last ofsde run tine
(records in the ProcVal ue table have SHEF type ="P")

For all records found:
(a) Check IngestFilter table for ofs_input val ue
(b) If ofs_input = “T" then

(c) Get OFS data type from OFSDat aTrans tabl e



(d) Process record
End if

(12) Get all records from FcstDi scharge table in linked list form
with posting tine later than |last ofsde run tine

For all records found:
(a) Check IngestFilter table for ofs_input val ue
(b) If ofs_input = “T" then

(c) If record has sane id, pe,validtine as previous
record, then read next record

(d) Get OFS data type from OFSDat aTrans table

(e) Process record

End if

(13) Get all records fromFcstHeight table in linked list form
with posting tine later than |last ofsde run tine

For all records found:
(a) Check IngestFilter table for ofs_input val ue
(b) If ofs_input = *“T" then

(c) If record has sane id, pe,validtinme as previous
record, then read next record

(d) Get OFS data type from OFSDat aTrans table

(e) Process record

End if

(14) Get all records fromFcstTenp table in linked list formwth
posting time later than | ast ofsde run tine

For all records found:
(a) Check IngestFilter table for ofs_input val ue
(b) If ofs_input = “T" then
(c) If record has sane id,extrenumvalidtinme as
previous record, then read next record
(d) Process record
End if

(15) Wite nunber of records processed, tine of run to Perfl og
tabl e

(16) O ose database and exit



Not es
(1) No processing is done for records in the FcstPrecinp,
Fcst @ her, FishCount, Power, and WaterQuality tables.

(2) List of pe tables:
Precip
Cur Precip
Tenperat ure
Hei ght
Di schar ge
Snow
|l ce
Moi st ure
Lake
G ound
Radi ati on
Evaporati on
Agri cul tural
YUni que
Weat her
W nd
Fcst Di schar ge
Fcst Hei ght
Fcst Tenp
FcstPrecip
Fcst O her
Gat eDam
Fi shCount
Power
WaterQual ity

Subprocesses

(1) qcrng
- range checks on data using Inform x
DataLimts and LocDataLimts tables
- if station id does not appear in the LocDataLimts table
AND t he pe type does not appear in the DataLimts table,
then data passes qc check
- used only for PP data generated from PC data

(2) pc2pp S
- calculate PP0O6 and PP24 data at sub synoptic tines
- call gcrng
- call w2ofs

(3) mape
- calcul ate TA24, US24, RC24 and TD24 data
- call w2ofs



(4) w2o0fs
- station identifier translation using OFSStationTrans table
- PE translation from SHEF to V5 form usi ng OFSDat aTr ans
tabl e
- wite records to vl 2v5. buf file

(5) rrs2ofs
- same as w 2ofs except wites duration code and ' FUT
for future data

(6) durdec
- decodes the SHEF duration code into hours

(7) chktatm
- checks obs tinme of observed TA data for possible change to
12z

(8) chkpost pp
- checks obs tinme of observed PP data for possible posting to
OFS and possi bl e change of obs tinme to 12z

(9) process observed precip records
- for PC data:
- call pc2pp

- for PP data:
- if gc flag (quality _code field) from shefdecode = passed,
t hen
if duration = 2001 or 1024 or 5004 then call chkpostpp
call w2ofs
end if

(10) process observed hei ght, discharge, snow, ice, noisture,
| ake, ground (RRS data)records

- if ofsde_rrstime_check = ON AND
obs tinme is not 12z AND
forward wi ndow and back wi ndow not both = 0.0 then
call chkrrstine

- call durdec

- call rrs2ofs

(11) process observed tenperature records
- if TD data for 12z found, then call nape
- for max/mn tenperatures, check that mn < nax and
max > mn
- call chktatm
- call w2ofs

(12) process observed radi ation, evaporation, agricultural,
uni que records and processed data (from ProcVal ue tabl e)



- call w?2ofs

(13) process forecast discharge records
- call durdec
- call rrs2ofs

(14) process forecast height records
- call durdec
- call rrs2ofs

(15) process forecast tenperature records
- PE translation from SHEF to V5 form usi ng OFSDat aTr ans
tabl e
- call w2ofs

qcrng Process

(1) Check the data val ue against the max and mn val ues fromthe
LocDataLimts table for the station id, pe type and date

(2) if value is between max and mn then return status=passed (c

t est
else if value is outside of range, then return status=failed
gc test

else if norecord is found in the table then check val ue
agai nst max/mn values fromthe DataLinmts table for pe type
and date

(3) if value is between max and mn then return status=passed (c

t est
else if value is outside of range, then return status=failed
gc test

(4) if no record is found in either table, then return
st at us=passed gc test

pc2pp Process

(1) Read PC values for given id and ts for 12z to 12z period of
i nterest (subroutine rdl2bf) (see notes 1, 4,5)

(2) Find the 5 data values with obs date/time within allowabl e
wi ndow around the sub-synoptic tines
If no value is available within all owabl e wi ndow, then mark
PC val ue as m ssing

(3) Attenpt to estimate m ssing sub-synoptic PC val ues
(subroutine estpc)



(4)

(5)
(6)

(7)

(8)
(9)

If a PC value is mssing, then
(a) find closest earlier and closest |ater PC val ues
whi ch bracket (in tine) the m ssing PC val ue
(b) if either value is not available, then go to (4)
(c) if the two values are within 0.05 in absol ute val ue,
then set the mssing value to the closest |ater
PC val ue
End | f

Check Inform x Ingestfilter table for PP duration = 1006
| f not found, then go to (10)

Cal cul ate 6 hour period totals
Check CurPrecip table for a record with the sane id, obs tine
w th SHEF type/source = RG
(A) If found, then go to step (9) - do not wite data to
vl 2v5. buf

Execut e subroutine gcrng
(A) If data fails gqc test, then set value = -999.

Execut e subroutine w 20ofs

Repeat steps (6),(7) and (8) for the three remai ning periods

(10) Cal culate 12z-12z total or partial day total

For partial day total:
if the PC value for the earlier 12z tine is mssing, then
PP24 val ue is not cal cul ated
el se
i f nunber of additional sub-synoptic PC values is > 0
t hen
if the | atest sub-synoptic tine of the PC value is

> 18z, then
partial day total = PC(latest obs tine)- PC(previous
127)
el se
PP24 val ue set to m ssing
el se

PP24 val ue set to mssing

(11) Check CurPrecip table for a record with the sane id, obs
time with SHEF type/source = RG

(A) If found, then go to step (14) - do not wite data to
vl 2v5. buf

(12) Execute subroutine gcrng

(A) If data fails qc test, then set value = -999.



(13) Execute subroutine w 20ofs

(14) Exit
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Not es

(1) Step (1) al so saves PC val ues before the earlier 12z time and
after the later 12z time for use in estimating m ssing PC
values in step (3).

(2) PPO6 val ues are assigned tines = 000000, 60000, 120000, 180000.

(3) The all owabl e wi ndow on obs tinme is read fromthe
OFSDat aTrans table. Separate values for forward in tinme and
back in time w ndows are stored.

(4) Step (1) reads through the PC records in the 12z - 12z tine
period twice. The first tine to count the nunber of records
for a malloc and the second tine to actually store the
values. To acconplish this, records are selected fromthe
dat abase ONCE, placed into a linked list and the list is
traversed tw ce

(5) Prior to Bld OB1, all available PC data for the given id was
used regardl ess of ts.

mape Process

(1) Read latitude fromlInform x Location table for this station
(latitude is used by RC24 cal cul ation)

(2) Choose begi nni ng/ endi ng obs dates of 12z-12z period as in
pc2pp process

(3) For data types = TA, TD, US, XC

(4) Read all available data values for 12z-12z peri od of
interest with duration code = 0 (subroutine rdl212)

(5) If there are at |east 8 values available and at |east 4
val ues for each date, then set the 24 hour
val ue cal cul ation fl ag
El se 24 hour value calculation flag = clear
End If

(6) If value > -25. and value < 200. , then retain val ue

(7) I'f less than 8 values are both non m ssing and not out of
range, then 24 hour value calculation flag = clear

(8) If data type = TA then
| f 24 hour value calculation flag = set, then calculate the
aver age
Else if TAIRZN and TAI RZX are both available fromthe



Tenperature table for date of interest,

t hen cal cul ate average of TAI RZN and TAI RZX val ues
El se set average to m ssing
End If

Else if data type = US or TD then
| f 24 hour value calculation flag = set, then calcul ate
aver age
El se set average to m ssing
End | f

Else if data type = XC then
Based on | atitude of station and nonth, cal cul ate nunber
of hours of daylight expected
Conbi ne with non m ssing XC val ues from daylight hours
to cal cul ate RC24
End |f

(9) Execute subroutine w 2ofs

(10) Go to (3)

Not es

(1) XC data type is transfornmed i nto RC24.
TA " " " " " TA24.
m " " " " " TD24.
us " " " " " US24.

RC24, TA24, TD24, US24 data types are stored as EA24 in the
PPDB (see Section | X. 3.4B-RPDDLY i n NWSRFS Manual )

(2) XC = sky cover
US = wi nd speed
TD = dew point tenperature
TA = air tenperature

Processing Forecast Temperature Data

ndate = value of .Apps_defaults token ofsde_ndate
if not defined, default value = 7 is used

maxfuttime = current tinme + ndate days

(1) search the FcstTenp table for records with validtinme >
current tinme AND validtinme < maxfuttine

(2) I'f found, then

(A) Select records with newest basistine for each id, pe,
ts, ex, validtine



(B) call rrs2ofs

End |f

Processing Forecast Height and Discharge Data

In step (1) below, the height data is selected fromthe
fcstheight table while the discharge data is read fromthe
fcstdi scharge table.

(1) Search the table for records with validtime > current tine
(2) If found, then

(A) Select records with newest basistine for each id, pe,

ts, validtine

(B) call durdec

(© If SHEF duration code is successfully transfornmed into
hours, then call rrs2ofs

End If

(3) Exit

CHKPOSTPP

Thi s process checks the obs time and duration code of PP data to
determne if the data should be posted to OFS. It also checks
the obs tine of the PP data being posted to OFS to determne if a
change to the obs time is necessary. See docunentation in NWSRFS
Users Manual Chap VI p 4.2-5. This check is done for duration
codes = 1024 and 2001 only.

iotime = observation time (hhnss) (z tine)
i dur = SHEF duration code
i ntl ppp, intuppp = .Apps_defaults tokens

default values: intlppp =2
i ntuppp = 2
i obl 120000 - (intlppp*10000)

i obu 120000 + (i ntuppp*10000)

if(iotinme <iobl ORiotime >iobu) AND (idur = 2001 OR idur =
1024)



set flag to not post data to OFS and return
el se

set flag to post data to OFS
end if
if(iotime >= iobl AND iotine <= iobu)

iotime changed to 120000

end if

CHKTATM Process

Thi s process checks the obs tine of max/mn tenperatures to
determine if a change to the obs tine is necessary. This is done
to satisfy the requirenments of OFS. See docunmentation in

NWSRFS Users Manual Chap VI p 4.2-5.

shs = SHEF source code

shex = SHEF extrenum code

iotime = observation time (hhnss) (z tine)
intl XXX, intuXXX = . Apps_defaults tokens

default values: intlrmm = 8
inturmm = 2
intlrzn = 2
inturzn = 2
intlrzx = 8
inturzx = 2
if shs = Mthen
if shex = N then
iobl =12 - intlrm
iobu = 12 + inturm

if(iotime >= iobl AND iotime <= iobu) then iotinme changed
to 12z

else if shex = X then

i obl
i obu

12 - intlrzx
12 + inturzx

if(iotinme >= iobl AND iotinme <= iobu) then iotine changed



to 12z
end if

else if shs = Z then

if shex = N OR shex = P then
iobl =12 - intlrzn
iobu = 12 + inturzn

if(iotime >= iobl ANDiotinme <= iobu) then iotinme changed
to 12z

else if shex = X then

i obl
i obu

12 - intlrzx
12 + inturzx

CHKRRSTIME Process

This process was added in Bld 5.2.2 at the request of NMRFC to
check obs tines of observed RRS data agai nst a wi ndow around 12z.
Oiginally, NMWRFC requested this time check for Discharge data
only. During testing, it was then decided to generalize it for
all RRS data types. |If the obs tine is not 12z but is within the
wi ndow, then the obs time is changed to 12z before the record is
passed to batchpst. The wi ndow is defined by reading the
fwd_tinme_w ndow and bkw_ tinme_w ndow fields fromthe OFSDat aTr ans
table. Units of these values is hours.

iotime = observation time (hhnss) (z tine)

ifwn = integer portion of forward w ndow
ibwin = integer portion of backward w ndow
idfwin deci mal portion of forward w ndow

i dbwi n = decimal portion of backward w ndow

i obf = 120000 + (i fwi n*10000) + (i dfw n*6000)
i obb= 120000 - (i bwi n*10000) - (i dbwi n*6000)

if (iotime >= iobb AND iotine <= iobf) then change iotine to 12z

DURDEC Process

The durdec process decodes the duration code into a duration in
hours and in sonme cases changes the hour of observation. It is



used by both siipp and of sde.
The following is an outline describing the procedure:

| nput : SHEF duration code, hour of observation (=hrobs), w ndows
around observation tinme (=intlppp and intuppp)

Qutput: duration in hours (=durhr), hour of observation (=hrobs)

(1) If SHEF duration code = 0, then
(a) durhr =0
(b) hrobs unchanged
(c) return
End I f

(2) Decode duration code into first digit (=type) and last two
digits (=nhrs)

(3) If type = 1, then
(a) durhr = nhrs
(b) hrobs unchanged
Else If type = 2, then
(c) durhr = (nhrs * 24)
(d) if hrobs >= 12, then
(i) iw= hrobs -12

(i) int = intlppp
el se
(iiti) tw= 12 - hrobs
(iv) int = intuppp
end if

(e) if iw<=int, then hrobs = 12
Else If type = 5, then
(f) if hrobs >= 12, then
(i) iw= hrobs - 12
(it) int = intlppp

el se
(tit) iw= 12 - hrobs
(itv) int = intuppp
end if
(g) if iw<=int, then
(1) durhr = 24
(1i) hrobs = 12
el se

(ti1t) durhr = hrobs - 12
(tv) if durhr <0, then durhr = hrobs + 12

end if
El se SHEF durati on code cannot be transforned i nto hours
End If

Not es



(1) intlppp and intuppp are currently read from . Apps_defaults.

v1l2v5.buf File Format

The vl 2v5. buf is an ascii file which is output from ofsde and
read by batchpst.

Fiel d Description For mat
station identifier A8
date (yyyynmdd) | 8
tinme (hhmm 1 4. 4
PE code for OFS A4
val ue F11.2

Following fields are witten for RRS data only:

future data indicator A3
duration (hours) | 2
Not es

(1) There is no space between the date and tinme fields. Al

other fields are separated by one space.

(2) Values greater than 1e8 are checked for and flagged as
errors. This prevents the case of the value field
containing ******** 35 |s the case when the format is
exceeded.

(3) The future data indicator field = “FUT” for future RRS data

and bl ank for observed RRS dat a.
(4) The duration is zero for instantaneous dat a.

.Apps_defaults tokens

db_nane : hd5_22XXX # dat abase nanme
server _nane : ONLI NE # server nane
ofs scripts : $(ofs _dir)/scripts

of sde_log_dir : $(ofs_output)/ofsde_logs # dir containing |og



# files and vl 2v5. buf
# file

nunber of hours before 12z for
changi ng ppp obstinme to 12z

nunber of hours before 12z for
posting 1024 and 2001 data to OFS

i ntl ppp L2

nunber of hours after 12z for
changi ng ppp obstinme to 12z

nunber of hours after 12z for posting
1024 and 2001 data to OFS

i nt uppp 2

of sde_ndat e S nunber of days to search for forecast

t enperat ure data

HH O OHHHFH OFHFHHFH

of sde_rrstinme_check : ON # check obs tine of observed RRS
# data agai nst wi ndow around 12z

# intervals for max/ m n tenperatures
# these represent nunber of hours around 12z
# nam ng schene: int XYYZ
X =1 — lower interva
u — upper interva

YY

SHEF type/source = RMor RZ

Z

SHEF extrenmum code = X or N

ntlrm
nt urm
ntlrzn
nturzn
ntlrzx
nt ur zx

N 0O NNN O

ofsde Files

(1) Script for running ofsde fromcron
[ awi ps/ hydroapps/rfc/ nwsrfs/ofs/scripts/run_of sde

(Conbi nes execution of ofsde and batchpst)

(2) of sde executabl e:

[aws/ hy*/rfc/ nwsrfs/of sde/ bi n/ RELEASE/ of sde



(3) ofsde log files:
[aw*/ hy*/rfcl/nwsrfs/ofs/output/ofsde | ogs/ of sde. nmddyyyyhhmm

(4) ofsde data input to batchpst:

[aw*/ hy*/rfc/nwsrfs/ofs/output/ofsde_| ogs/vl 2v5. buf

Interaction with MPE

When a gage value is edited through the MPE GUI, the
corresponding record in the curprecip (and precip) tables wll
have the value field updated to the new val ue and postingtinme
field updated to the current tinme. The postingtinme field update
will cause the record to be selected for processing during the
next ofsde run



